When the test fi rst became available for clinical use in 1995, critics suggested that it was not yet ready for the general population because its utility had been demonstrated only on high-risk populations and because primary-care practitioners were ill prepared to counsel women about its use and to explain the implications of test results. Physician organizations, such as the American Society of Clinical Oncology (ASCO), proposed testing guidelines that stipulated that the test's 'potential medical, psychological, and other personal risks … must be addressed in the context of informed consent for genetic testing' [1] .
sion-making in hypothetical vignettes about genetic testing administered to women who were not in real life considering testing (and who may not even have had a history of cancer) [2] [3] [4] [5] [6] . For example, one study of primary-care patients found that 58% were interested in genetic testing for breast cancer if it was convenient and affordable; but interest was inversely associated with a family history of breast cancer and with increasing age [2, 5] . However, a sample of women who had undergone mammography screening 12-14 months previously found no correlation of likelihood to test with either family history or age [5] . Such studies may not refl ect actual clinical populations who are considering testing, or may not correctly mimic decision-making patterns or scenarios by such women.
The second type of study on BRCA1/2 testing uses existing research populations [7] [8] [9] . In most cases, these studies have drawn their subjects from women who are enrolled in BRCA1/2 clinical research, not from actual clinical populations. Women agreeing to participate in this type of research study typically undergo a standardized protocol of genetic counseling and an additional informed consent process related to the study itself. Studies of research-based testing have provided considerable insight into the kinds of concerns women bring to the BRCA1/2 testing decision and into the types of women likely to accept testing. However, the controlled conditions of these studies, as well as the process of decisionmaking about testing, may not refl ect the real-life experience of seeking information and counseling for BRCA1/2 testing in clinical settings. In addition, both types of study designs generally share the presumptions about decision-making and informed consent described above. To examine the role of informed consent and genetic counseling in genetic testing decisions in actual decisionmaking conditions, outside of a research setting and defi ned counseling protocol, we conducted a retrospective interview study of 68 self-selected women who had considered clinical BRCA1/2 testing during 1998 and 1999.
Subjects and Methods
The relatively low rate of BRCA1/2 testing (estimated in one study at 31% among patients with a family history of hereditary breast or ovarian cancer) [10, 11] and the absence of any centralized means for identifying women who have considered testing in a clinical setting imposed an exploratory design on this research. We sought a sample that represented women who had declined and women who had accepted testing in typical health care delivery settings, and set primarily descriptive rather than hypothesis-testing goals. We requested data about the overall decision-making process, starting from the earliest point the subject could recall learning about the existence of BRCA1/2 testing, and extending over the course of visits to practitioners until the point subjects identifi ed as ending their current interest, either by accepting or declining testing. This interest required reliance on post-decisional recall, which is known to affect explanation of pre-decisional considerations [12] . However, this method is appropriate for our objective to contextualize informed consent within the broad array of interactions with practitioners about testing, and our interview was structured to respond to this concern. Our research was approved by the University of Pennsylvania Institutional Review Board.
Recruitment
Through a mailed survey of physicians in the US, as part of a separate study [13] , we determined a subset of practitioners who had discussed BRCA1/2 testing with at least one of his or her patients. Six thousand physicians, who were members of the American Medical Association, were systematically sampled from a list obtained from Medical Marketing Service (the company franchised to manage the Physicians List of the American Medical Association) from the following subspecialties: medical and clinical genetics, reproductive endocrinology, oncology, hematology/oncology, gynecology, surgery/surgical oncology, obstetrics, internal medicine, family practice, and general practice.
Of the responding practitioners, 1,018 answered that they had discussed BRCA1/2 testing with a patient in the previous 6 months. We contacted these practitioners by mail and asked if they would be willing to alert their patients to our study by providing them with a brief description of it, and a card that displayed the name of the study and a toll-free number they could call to get further information about our study. We chose to inform patients about our study indirectly, through their practitioners, and to allow patients to contact us, anonymously if they wished, in order to maximize privacy and confi dentiality. Practitioners were directed to distribute cards only to patients who had considered testing to the point of engaging with practitioners in a specifi c discussion dedicated to reviewing the test's features and its suitability for their situation and to include those who had declined the test as well as those who had accepted it. Pilot interviews conducted in preparation for this study had made clear that while some women received extensive counseling, others received none, or had received counseling from physicians, nurses, or other health care professionals. We therefore did not use formal genetic counseling as a criterion for inclusion, and instead recruited women in a way that refl ected the range of experiences they actually encountered in pursuing BRCA testing.
Interviews
The interview consisted of a set of closed-ended questions about demographic factors, such as age, education, and economic status, an 11-question test of genetic cancer knowledge, and an individual and family cancer history, specifying type of cancer, degree of relatedness, and age of onset for each relative. The cancer knowledge test consisted of 11 true/false questions that were developed and validated by the Cancer Genetics Consortium of the National Human Genome Research Institute and found to have high internal consistency [11] . The interview also included a series of open-end-ed questions that asked subjects to relate how they fi rst heard about genetic breast cancer testing, what prompted them to seek testing, whom they consulted while considering whether to test, and what factors contributed to their fi nal decision to test, to delay testing, or not to test. The interviews specifi cally asked women to describe informed consent sessions or other sessions in which practitioners formally discussed the risks and benefi ts of BRCA1/2 testing. All interviews were conducted by one of two experienced researchers, one an advanced graduate student in anthropology and the other a recent PhD.
To enhance recall and minimize the effect of post-decisional recall on subject accounts of pre-decisional considerations [12] , we followed certain strategies in our interviews. First, to provide a framework for recalling relevant information [14] , we asked subjects to provide an overview of the experience of cancer in her life (including the subject's own experience and that of friends and family) and within that context, to describe how she had learned of BRCA1/2 testing. Second, we then asked subjects to recount the evolution of their interest in BRCA testing in a detailed and stepby-step fashion. We were able to use information provided in the fi rst part of the interview to probe any possible inconsistencies appearing in this more detailed account. Third, our interviews were also scheduled at the interviewees' convenience, and from a location of their choice, strategies which increase comfort level and have been shown to increase the validity of self-reports [15] .
Coding and Analysis
Interviews were audio-taped (with the permission of the subject), transcribed, coded, and analyzed. The team employed a technique of Multi-Level Consensus Coding that we developed for a previous interview study to use with NUD*IST qualitative analysis software [16] . The research team developed the coding scheme by fi rst defi ning initial categories from the text of transcribed interviews. These provisional codes were applied, reviewed, and then revised until the coding scheme was determined to be adequately robust and comprehensive. Each interview was independently coded by two coders, using the fi nal coding scheme, with unresolved discrepancies reconciled by the whole team.
Respondents' hereditary breast cancer risk was assessed based on self-reported individual and family history of breast and ovarian cancers. Applying the criteria listed in table 1 to these self-reports, heredity breast cancer risk was coded as low, medium, and high.
To conduct statistical tests of proportions, we used 2 tests, and to conduct tests of means, we used t tests.
Results

Study Population
From March 1999 through June 2000, 111 women contacted the study's 800 number, leaving a contact phone number for us to call back. Twenty-one were ineligible for the interview, 8 because they were still in the process of deciding whether to be tested or not, and 13 because they mistook our phone number for a genetic testing laboratory. Eleven decided not to participate explaining they were too busy and 11 did not respond to our callback. We conducted 68 telephone interviews, each lasting between 35 and 65 min. All interviews occurred within 6 months of the participants discussing testing with a health care provider, and within 3 months of receiving a test result for those who tested. Due to our indirect sampling and contact method, chosen to preserve the privacy and confi dentiality of study participants, we cannot calculate a response rate. Table 2 presents the demographic information of the 68 individuals in the sample. Our sample conforms to that found in many other studies of BRCA1/2 testing in its high rate of college attendance (53% had at least a college degree), high incomes (46% reported household incomes over $75,000), and racial identity (96% described themselves as white). Ages ranged from 32 to 76 years, and the average age and modal age were 47 years. Thirtynine participants (57%) were affected by breast or ovarian cancer themselves and 52 (76%) had at least one fi rstdegree relative affected with cancer. Hereditary Breast Cancer Risk Based on listed risk criteria, most of the subjects were categorized as being at moderate risk for hereditary breast cancer (n = 29, 43%), followed by high risk (n = 22, 32%) and then by low risk (n = 17, 25%).
Sociodemographic Characteristics of the Subjects
Knowledge Score
The number of correct scores ranged from 2 to 11. The average score was 8.2 and the modal score was 9. The question missed most often was 'About 1 in 10 women have an altered BRCA gene', with only 35% of respondents correctly responding 'false'.
Number and Type of Practitioners Seen
Women named genetic counselors most often as the type of practitioners with whom they had discussed BRCA1/2 testing, followed by oncologists, gynecologists, surgeons, and primary-care physicians. Twenty-six (38%) subjects reported discussing testing with one practitioner, 28 (41%) reported such discussions with two, and 14 (21%) reported discussions with three or more practitioners. Women who reported a discussion with only one practitioner typically saw an oncologist.
Testing Decision
Thirty (44%) participants were classifi ed as accepting BRCA1/2 testing and 38 as declining (56%). The latter group also contained 7 subjects who indicated that they might change their decision and accept testing if certain practical barriers were addressed, such as test cost and the proximity of a testing site. Women who accepted testing compared to those who declined were similar in age, income, cancer status, and hereditary breast cancer risk status. Differences between the two groups occurred in education, with 70% of accepters reporting college or advanced degrees in contrast to 39% of decliners ( 2 test: p = 0.001), and in knowledge scores, which averaged 9 for accepters and 7.1 for decliners (t test: p = 0.012). Women who accepted testing typically saw two or more practitioners, while those who rejected testing typically saw only one. About twice as many Protestants declined testing as accepted testing; about the same number of Catholics accepted as declined testing, and about twice as many Jewish respondents accepted testing as declined.
Qualitative Analysis of Testing Decision Reasons for Inquiring about Testing and Reasons to
Test or Not to Test . Statements from the interview about seeking information and making decisions were coded and analyzed to understand the reasons that women considered testing and that some went on to test while others did not ( table 3 ) . In addition, each interview was reformulated as a one-to two-page narrative account of the subject's personal history with cancer, and the origination and course of her interest in BRCA1/2 testing. Analysis of these data indicated that women considered (11) and accepted BRCA1/2 testing most often as a means of better managing their own cancer risk or that of close relatives. A secondary reason was a personal need to know one's BRCA1/2 status. The major reasons that women gave for deciding against BRCA1/2 testing were the irrelevance of the result for their health management, concerns about insurance discrimination, and cost. Additional factors included practical barriers such as absence of appropriate relatives to test or proximity of test site.
Practitioner Advice about Testing
Subjects were asked to describe each practitioner encounter they experienced that included a discussion about whether to test, and to recount both basic test information and evaluative statements conveyed by the practitioner. Subjects' reports of practitioner statements about the advisability or nature of testing were coded into the following categories: (1) generally encouraging (divided into mild and strong statements); (2) utility [statements that addressed the practical limits (negative) or strengths (positive) of the test]; (3) comments about insurance (which are a subset of utility comments) that focus on how insurance issues might facilitate (positive) or impede (negative) testing, and (4) neutral statements, which conveyed test information without an evaluative dimension.
Discouraging statements were in all cases related to either utility or insurance, so there was no category for generally discouraging statements. Table 4 summarizes the criteria used to assign comments to these categories and provides an example of each. One hundred seventynine comments were reported by 68 women covering 120 encounters.
Interest in Practitioner Input into Testing Deliberations
Subjects were then asked to assess whether they thought that the practitioner statements had infl uenced their testing considerations and if so, how. We found that subject responses could be categorized as either 'decided already' or 'open'. Two subjects could not be coded in either category, and so were excluded from this analysis. Thus, analysis of this code is conducted on 66 rather than 68 subjects. Comments coded as 'decided already' expressed a clear, preexisting desire to test or not to test, irrespective of practitioner attitude or advice. 'Decided already' characterized the position of 48% of the subjects (n = 32). Statements coded as 'open' implied or stated that women were interested in what practitioners thought about testing and to varying degrees looked to practitioners for help in the decision-making process. Fifty-two percent (n = 34) of the subjects made statements coded as 'open'. Table 5 provides sample passages to illustrate these two positions. Table 6 summarizes how women's decisions to test or not to test correspond to the practitioner comment categories defi ned in table 4 . Women who accepted testing and those who declined reported receiving roughly the same number of mildly encouraging comments from practitioners. Those who accepted testing, however, reported more strongly encouraging comments and almost four times as many positive utility comments as decliners (43 vs. 11%; n = 13 for accepters and n = 4 for decliners) and fewer negative utility comments than those who declined (17 vs. 47%; n = 5 for accepters and n = 18 for decliners). Positive and negative insurance comments followed a similar pattern, with those accepting testing receiving more positive and fewer negative comments than decliners. Accepters reported more neutral comments than decliners.
Seventy-nine percent of women who expressed an openness and interest in practitioners' input to the decision-making process declined testing (n = 27). In contrast, of those women who reported contacting practitioners after they had already decided whether they wanted to test, only 31% declined (n = 10). Of these, 5 were among the 7 who cited structural barriers to testing, such as cost, and stated that they would test if they could.
It is possible that subjects who reported having already decided to test independent of practitioner input may differ in terms of cancer history or self-reported cancer risk from those who reported being more open to practitioner It was like once the possibility was there, I decided I knew I wanted to do it, and then I would do it, you know, one way or another.
No, I mean I pretty much went in saying: 'This is what I want, so let's just do it.'
Open (n = 34; 52%) I didn't even know that there was such a genetic test until I was diagnosed. And she (her oncologist) gave me all kind of little information booklets to read and that's where I found in my reading about that and I asked her about it.
I don't know that I, well I might have read about it but I really hadn't. I didn't know that much about it. I knew the sorts of things you can do without HRT b , but I didn't know about the genetic testing really until he (the oncologist) mentioned it and told me where to call and so forth.
I had read about the test, or about the genetic, the gene, the genetic testing, but in what I read, there was no information about possible false positives and things like that. There was no actual cost or, there defi nitely wasn't anything that told me my insurance would be canceled because it would be considered a preexisting condition if I had it. Umm, so it was after that, it was, I spoke to the doctor after I read the article and started asking all these other questions.
infl uence. Table 7 presents the similarities and differences of the two groups on these dimensions . Table 7 suggests that women who have had breast or ovarian cancer are more likely to say that they had decided whether to test before attending genetic counseling or going through informed consent. Fifty-nine percent (n = 39) of the 66 subjects who could be coded to decided already or open had had either breast or ovarian cancer. Considering only those categorized as 'decided already', this fi gure increases to 69% (n = 22) and for those categorized as 'open', it drops to 50% (n = 17; p = 0.12). However, regardless of the cancer status, those who had 'decided already' are more likely to test than others; 69% of the former ('decided already') test compared to 21% of the latter ('open'; p ! 0.001). It is also of interest that the median score on the knowledge test was 6 for the 'open ones' and over 10 for those who had 'decided already'.
Discussion
This study examined a national sample of women who considered BRCA1/2 testing in a clinical setting and came to a determination to test, or not to test. The strength of the study lies in the fact that the subjects were women who actually had gone through the process of considering testing for themselves rather than considering the question as part of a research protocol. It revealed that many women report deciding whether to undergo testing before discussing it with a practitioner or counselor. This pattern of decision-making might be obscured or not detectable in hypothetical vignette studies or among subjects enrolled in research trials on genetic testing. The latter is the case because women who know they want to test also typically want test results, which are often unavailable in research trials.
Of the subjects interviewed, slightly less than half had accepted testing at the time of our interview and slightly more than half had rejected the option or delayed their decision. The rate of decliners is higher in this study than in previous studies of women considering genetic testing in the context of research protocols [7] [8] [9] . As the design of this study targeted women who were considering testing in real clinical settings, the implication may be that more women who consider BRCA1/2 genetic testing decline the option than was previously recognized. However, because the subjects in this study were a small group of self-selected volunteers, inferences from such comparisons are limited.
Qualitative analysis of the interview transcripts demonstrates that women engaged the test decision-making process in a variety of ways. Some reported a path similar to that presumed by the ASCO guidelines [1] in that they reported relying on information provided by one or more practitioners during their testing deliberations. The majority of these women did not test. In contrast, others described a decision-making process that they claimed occurred prior to interactions with practitioners and that was characterized by a strong commitment to be tested. Regardless of cancer status, the majority of these women did test. The existence of this group raises questions about the premise underlying current reliance on informed consent or counseling to screen potential testers and protect against the test's 'potential medical, psychological, and other personal risks' [1] . The fact that counseling was reported as less infl uential with this group does not mean that counseling is unnecessary. Rather it suggests that with enough perseverance women can gain approval for testing with less attention to medical appropriateness than policies seem to presume. The tendency of this group to score high on knowledge tests suggests that self-education facilitates these goals. Those who accepted testing reported more positive utility and positive insurance comments from practitioners than those who declined. This difference may in part be accounted for by the fact that they were also more likely to have seen multiple practitioners and had to eventually fi nd one who approved their decision to test. Hereditary breast cancer risk was not a major factor in differentiating the two groups. While those with low hereditary breast cancer risk were slightly less likely to test, there was no signifi cant difference in the moderate-and high-risk groups between acceptors and decliners. It is interesting to note, considering the research emphasis on psychological implications to genetic testing [17] [18] [19] , that neither accepters nor decliners cited psychological concerns as primary or secondary infl uences on testing decisions.
The implications of these fi ndings for practitioners, genetic counselors, and those involved in the genetic testing enterprise are worth noting. Many women enter the clinic having already made a choice about testing, and these women are often well informed about the pros and cons, as well as the factual basis, of genetic testing. Counseling might not be as infl uential with these women. The group of women in our study who had 'decided already' may be similar to those found in another study of women in a Breast and Ovarian Cancer Risk Evaluation Program who did not want to know whether their doctors thought they should have BRCA1/2 testing [20] .
In addition, the single most important reason to test cited by the women in our sample -both those who accepted testing and those who declined -is the implication of testing for cancer management. Practitioners discussing genetic testing should not slight a full discussion of management options. The ASCO 2003 revised policy statement on genetic testing confi rms this point [21] . This statement highlights the role of genetic counselors, but our research highlights its relevance for all health care practitioners discussing BRCA testing with patients.
Another important fi nding is the seriousness with which women took the insurance implications of testing in their decision-making process. This fi nding is consistent with others in the literature suggesting that insurance implications are an important consideration in deciding to accept or decline genetic testing [22] . Even casual comments by practitioners about insurance risks at times were instrumental in women's decision to decline testing. Practitioners should be careful in their discussion of insurance with women considering testing, and give an accurate account of insurance implications.
Finally, we note the limitations of the sample. The subject pool was self-selected, and so these data might not generalize to the actual population of women considering testing. However, the subjects do represent a national rather than a regional sample, are drawn from diverse clinical settings and a variety of practitioner types, and are demographically similar to other breast cancer samples in the literature. Also, the data derive from retrospective self-report and are vulnerable to the biases created by revisions and gaps inherent in recall. However, we structured our interview to limit the infl uence of post-decisional recall on explanations of pre-decisional considerations by asking subjects fi rst to provide an overall framework for recollection and then to provide an account that focused on the detail of each practitioner interaction rather than on the decision itself. Further, analysis for novel codes such as 'decided already' and 'open' was not based on a solitary yes/no question, but on a series of questions and an analysis of the narrative accounts created for each interview.
Conclusion
Women decide to accept or decline BRCA1/2 genetic testing for a variety of reasons. An understanding of the dynamics of such decision-making is important for the proper counseling of women both before and after testing. While research based on hypothetical vignettes or with subjects in research settings provide valuable insights, women who are engaged in making real decisions in clinical settings may respond in ways that are undetectable using the other research strategies. More research on the dynamics of genetic test decision-making is imperative as more tests become available and the implications of testing for medical management become more complex.
